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Hubble Space Telescope Servicing Mission 3A
PLANS FOR THE FUTURE

The Hubble Space Telescope’s purpose is to spemdission which are important to Hubble’s scientific
20 years probing the farthest and faintest reaches of tperformance.
cosmos. Crucial to fulfilling this objective is a series of  Working in pairs on four alternating days, four
on-orbit servicing missions. Hubble was placed in orbiEVA crewmembers will replace all six gyroscopes, a
on April 25, 1990, by the shuttle Discovery and subseguidance sensor and Hubble's main computer.
quent servicing followed in December 1993 andAstronauts will install a new transmitter, a solid state
February 1997. The third in the series of plannediata recorder and attach voltage/temperature improve-
servicing missions for the Hubble Space Telescope wamsent kits to the six batteries. The task of applying new
scheduled for June 2000. This third Servicing Missiorthermal coverings to the exterior will be started. This
has been separated into two flights. The first of thesgervice call will leave Hubble repaired and improved.
flights, Servicing Mission 3A, is scheduled for
December 1999, and the second, Servicing Mission 3E5ervicing Mission 3B
is scheduled for 2001. The fourth Servicing Mission is  This servicing mission will focus on installing the
scheduled for 2003 with a "close-out" Mission in 2010Advanced Camera for Surveys and more efficient rigid
Three instruments are currently in active scientificsolar arrays. Astronauts also will install the aft shroud
use on Hubble — the Wide Field and Planetary Camei@oling system. In addition, an advanced cooling
2, the Space Telescope Imaging Spectrograph, and Fiegstem will be installed on NICMOS, which became
Guidance Sensor 1R, which has been designated as ttermant after its solid nitrogen coolant was exhausted
prime FGS for astrometric science. Other instrumenin January 1999. The application of new external
bays are occupied by the Near Infrared Camera ariiermal coverings will be completed, if necessary.
Multi-Object Spectrometer (l_\IICMOS), Whi_ch i$ NOW Aqvanced Camera for Surveys
dormant due to the depletion of its solid nitrogen

h . bi hich has b During this mission, astronauts will install a new
cryogen, the Faint Object Camera, which has beeguiance instrument, the Advanced Camera for Surveys

decommissioned, a_nd _the corrective optical devic%ACS)_ The Advanced Camera for Surveys will physi-
called COSTAR, which is no longer needed. cally replace the Faint Object Camera. This new instru-
. . . ment is designed for survey mode imagery and discov-
Servicing Mission 3A ery. It is estimated that the survey capability of the

Three_gyroscopes_are the minimum requwe,d fc_)rl'elescope will be increased tenfold. A major objective
normal science operations. After three of Hubble’s si

: for the ACS is mapping the distribution of dark matter
gyroscopes failed, NASA managers were concerne@

. . ) roughout the universe. Several other maintenance
that another gyroscope might soon fail, leaving HUbblg, ;i are planned over four EVA days. A few of the
unable to perform its science mission. An early,

- T - . activities are discussed below.
servicing mission, Servicing Mission 3A, was sched-

uled for December 1999 to avoid an extended dowrolar Array Il _ _
period. Although no new Science Instruments will be ~ Two large flexible solar array (SA) wings provide
installed, there are many activities planned for thifower to Hubble. During Servicing Mission 1, the orig-



inal Eumopean SpaceéAgeny amays (SAl) were
replaced with a n& upgaded set of solar i&ys, called

pled to Hulble’'s optics will be the most senskispee
trograph ever flown in spaceThe ultraviolet region is

SAll. These amays consist of silicon cells installed on a patticularly interesting br obseving hot objects suc

thin layer of Kgpton Hanket. When the SAIll wings &
replaced thg will have pavered the Telescope dr
neaty 7 yeas.

The nevest arays (SAIlll) are rigid arays, which
do not oll up and thezfore ae moe robust. They are
also smaller and mereficient and will slighty reduce
the efects of @amospheic drag on the spaceaft. SAlll
has seeral enhancements and inporates n&v tech-
nology: The cells a8 made fom aallium asenide
which ae moe eficient than the aginal silicon cells.
The frames a& made of lightwight LithiumAluminum
alloy tubesjn an "H"-shg@ed coniguration. Ead wing
can be 6lded Pr transpot, and then easillocked into
place wen fully deployed

NICMOS Cooling System

The NICMOS Cooling Systeman epeiimental
medanical cooling systemwill be connected to
NICMOS to etum it to nomal opestion.

Aft Shoud Cooling System

This nav system is designed to carhed away
from scientiic instuments in thé\ft Shroud aea of the
Telescope asserypand to allv the instuments to
opewte better alower tempegtures. The cooling sys-
tem allovs nultiple instuments to opete

as nev hot stas and quasar It is also a god iegion for
viewing the composition andharacter of intestellar
and integalactic gas. COS will measerthe tiemical
composition of the @s between the glaxies & gred
distancesas it was when the unierse was \ery young

Wide FHeld Camea Three

Wide Held Camea Three (WFC3) will be the last
imaging camea mounted on HSWFC3 will replace
the curent workhorse of Hulble, Wide Held and
Planetay Camea 2.WFC3 will be a "panlerométic"
camea, extending Hulble’s imaging cgability over an
enoimous ange of wavelengths fom the ultaviolet to
the neatinfrared It will provide impotant bakup to
the ACS in visibe light and will supesede the near
infrared capability of the ajing NICMOS This up-
grade will allov Hubble to maintain god imajing
cgpabilities throughout theemainder of its mission.

Fine Guidance Sensor

The Hne Guidance Sensorae systemacally
refurbished and upgded In "round-obin" fashion,
one FGS per seicing mission is beingeplaced The
retumed FGS is disassem and efurbished and
then talen ba& to Hulble on the net sewicing
mission to eplace the ng FGS By the contusion of

simultaneous, helping the science team maintain theSM4 all thee FGS will have been bought up to

program's high poductiity

Possille Réoost

Although the #mosphee is quite thin asdellite
altitudes,it is not a peréct vacuum. Oer time all low
Earth orbiting s#ellites feel the diects of &amospheic
drag and lose altituddf the altitude is notestoed, the
Telescope wentualy will re-enter Eah’s amosphee.
Hubble has no on-bodrpropulsion,so the on} way to

restoe lost altitude is Ypthe cedive use of shuttle jets.

If nec-essayr, Hubble will be reboosted to a higher alti
tude This was done on both Secing Missions 1 and 2.

Sewicing Mission 4

Plans br the Fourth Sewicing Mission ae \ery
preliminaly at this time but two Science Instrments
are in development. COSAR will be removed duing
this sevicing mission to ma& room for the Cosmic
Origins Spectograph. Wide Feld Camea 3 will
replace thaVide Feld Planetay Camea 2.Also a e-
furbished ke Guidance Sensor will be installedvea
ing Hulble in optirum condition.

Cosmic Oigins Spectigraph

The Cosmic Qgins Spectograph (COS) is a
medium esolution spectigraph speciically designed
to obseve into the near and mid wtriolet. COS cou

optimum condition in this manner

Closeout Mission

NASA will detemine the best@gproad to secus
the Telescope upon the completion of Hie's 20-
year mission. Cuently thele ae seeral options being
consideed rangng from stging in orbit indekitely
through a lage reboost,to a etum to gound
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